Background: Currently no research exists assessing lifestyle modifications and emotional state of acute aortic dissection (AAD) survivors. We sought to assess activity, mental health, and sexual function in AAD survivors. Hypothesis: Physical and sexual activity will decrease in AAD survivors compared to pre-dissection. Incidence of anxiety and depression will be significant after AAD. Methods: A cross sectional survey was mailed to 197 subjects from a single academic medical center (part of larger IRAD database). Subjects were ≥18 years of age surviving a type A or B AAD between 1996 and 2011. 82 surveys were returned (overall response rate 42%). Results: Mean age ± SD was 59.5 ± 13.7 years, with 54.9% type A and 43.9% type B patients. Walking remained the most prevalent form of physical activity (49 (60%) pre-dissection and 47 (57%) post-dissection). Physical inactivity increased from 14 (17%) before AAD to 20 (24%) after AAD; sexual activity decreased from 31 (38%) to 9 (11%) mostly due to fear. Most patients (66.7%) were not exerting themselves physically or emotionally at AAD onset. Systolic blood pressure (SBP) at 36 months post-discharge for patients engaging in ≥2 sessions of aerobic activity/week was 126.67 ± 10.30 vs. 141.10 ± 11.87 (p-value 0.012) in those who did not. Self-reported new-onset depression after AAD was 32% and also 32% for new-onset anxiety. Conclusions: Alterations in lifestyle and emotional state are frequent in AAD survivors. Clinicians should screen for unfounded fears or beliefs after dissection that may reduce function and/or quality of life for AAD survivors.
Introduction
Acute aortic dissection (AAD) is a life-threatening emergency that involves a tear in the intimal wall. Studies have shown good long-term survival after initial treatment. 1 However, currently there is no research assessing the lifestyle modifications and emotional state of AAD survivors after discharge. Exercise recommendations are also lacking for this patient cohort. The goal of this study was to better understand the physical-activity preferences of AAD survivors before and after AAD and the influence of functional status on physical activity and to offer recommendations for likely safe and beneficial aerobic activity. In addition, we sought to assess exercise goals; the association between physical and/or emotional exertion and AAD onset (unclear association at the moment) 2 -4 ; impact on occupation, lifestyle, and consequent activity restriction and hobbies; desire for specific activity recommendations; incidence of depression and anxiety and its association with consistent aerobic exercise; and the impact on sexual activity.
The authors have no funding, financial relationships, or conflicts of interest to disclose. Additional Supporting Information may be found in the online version of this article.
Methods

Study Design
This was a cross-sectional survey of patients from a single center, coupled with retrospective data obtained from the center's aortic dissection registry.
Study Population
The sample of patients used for this study was derived from the single health system's aortic dissection registry, which is a site for the International Registry of Acute Aortic Dissection (IRAD), a multinational registry consisting of 34 referral centers in 12 countries. Comprehensive details regarding IRAD have been previously published. 5, 6 Our subjects included only those from a single IRAD site. These patients experienced their AAD between 1996 and 2011. Patients were those with acute type A or type B aortic dissection. Type A AAD was defined as any nontraumatic dissection involving the ascending aorta and presenting within 14 days of symptom onset. Type B AAD was defined as any nontraumatic dissection involving the descending aorta and presenting within 14 days of symptom onset.
All subjects age ≥18 years who survived to discharge were considered for the study cohort. Subjects were excluded if their mailing address on record was incorrect or if they were deceased.
Data and Collection Procedure
Of the total patients registered in IRAD at this single academic center (326), 91 patients were deceased based on the Social Security Death Index as of June 2013 (n = 91; mean age, 71.40 ± 12.88 years). Of these patients, accurate mailing information was only available for 197 patients. Thus, the survey was sent to 197 patients, and 82 surveys were returned as completed (response rate of 42%).
The survey was designed to obtain data on physicalactivity preferences of patients before and after AAD, patient goals for exercise, effects of consistent low-intensity aerobic exercise on resting blood pressure (BP), physical/ emotional exertion during symptom onset, occupation/ occupational changes, effects of AAD on lifestyle, patients' desire for specific activity recommendations, independence with activities of daily living, presence of depression and/or anxiety, and frequency of sexual activity before AAD (defined as in the last 8 weeks leading up to AAD) and after AAD (defined as in the last 8 weeks leading up to receiving this survey) and possible reasons for limitation. These items were developed by the researchers and are novel to our group (see Supporting Table, in the online version of this article). Figure 1 lists the relevant questions from various sections of the survey.
Data obtained from this academic center's local IRAD registry included patient demographics, presenting symptoms and BP, conditions associated with AAD, dissection type and management, and aortic imaging information. Blood pressure for each patient was obtained from the retrospective chart review for clinic visits at 1, 3, 6, and 12 months after discharge, and annually until 5 years after discharge or the patient was lost to follow-up. This was the BP value obtained at the clinic visit with either a cardiologist, cardiothoracic surgeon, or vascular surgeon. Aortic diameter was obtained from the computed tomography (CT) imaging report. In cases where multiple imaging modalities were used to assess the aorta, such as CT, magnetic resonance imaging, and transesophageal echocardiography, only the diameters recorded by CT were used.
Frequencies with percentage or mean with standard deviation were determined for the respective variables. Pearson χ 2 and Fisher exact tests were used to assess the association between consistent physical activity and resting BP, as well as consistent physical activity and new-onset, self-reported anxiety and/or depression. Table 1 offers baseline characteristics of the study cohort for this analysis (n = 82). Twenty-five (30.5%) patients were female. Forty-five (55%) patients had type A AAD and 36 (43.9%) patients had type B AAD. Forty-three (52.4%) patients were managed surgically. This survey was completed by patients at a median (Q1, Q3) of 7.1 years (5.6, 11.5) after discharge. Figure 2 summarizes the study cohort in terms of various physical-activity preferences before and after AAD. A majority of patients engaged in walking before and after AAD, 49 (60%) and 47 (57%), respectively. The number of patients who did not engage in any physical activity increased from 14 (17%) before AAD to 20 (24%) after AAD. A minimal number of patients took part in weightlifting prior to AAD, and this diminished after AAD (12 [14%] and 7 [8%], respectively). Table 2 describes patient goals for exercise.
Results
Study Population and Baseline Characteristics
Physical Activity Before and After Dissection
Eight (10%) patients required functional assistance, with 5 (6%) receiving assistance from their spouse and/or family member, 1 (1%) residing in an assisted living facility, and 1 (1%) requiring a home nurse.
Aerobic Exercise and Resting Blood Pressure
The systolic blood pressure (in mm Hg) at 36 months after discharge for patients who engaged in ≥2 sessions of aerobic activity per week (defined as ''consistent aerobic activity'' per author consensus) was 126.67 ± 10.30, compared with 141.10 ± 11.87 for patients who did not engage in consistent aerobic activity (P = 0.012). The difference in diastolic blood pressure at 36 months between the 2 groups was not statistically significant. There was no significant difference in resting BP for patients who engaged in consistent low-intensity aerobic activity compared with those who did not at any of the other follow-up time points. The overall exercise goals of our patient population are presented in Table 2 . The most common goals included desire to live longer and improved cardiovascular health. Table 3 summarizes self-reported physical and/or emotional stressors at symptom onset. Two patients reported weightlifting, 7 patients reported lifting heavy objects, 6 patients engaged in strenuous aerobic exertion, and 8 patients described an intense emotional state or emotional trigger. Thus, a total of 23 (28%) patients reported physical exertion or intense emotions at symptom onset. Not every patient filled out this section of the survey. The median (Q1, Q3) aortic diameter for type A AAD at onset with physical or emotional stress was 4.9 cm (4.0, 5.8), and it was 5.1 cm (4.2, 5.9) at onset without physical or emotional stress (P = 0.942). The median (Q1, Q3) aortic diameter for type B AAD at onset with physical or emotional stress was 4.3 cm (3.7, 5.0), compared with 4.0 cm (3.5, 4.2) at onset without physical or emotional stress (P = 0.140).
Activity During Dissection Onset
Occupation
A total of 31 (38%) patients reported that their occupation prior to AAD involved consistently lifting objects weighing >20 lb. After AAD, of these 31 patients, only 1 (3%) patient still performed the same job requiring the same physical intensity. Eleven (35%) patients changed to jobs consisting of less lifting or no lifting at all; 12 (39%) patients are disabled due to their AAD and thus no longer work. Seven (23%) patients have retired as a result of their AAD.
Other Effects of Dissection on Lifestyle
Sixty-two (76%) patients believe that AAD has negatively affected their life. Reasons include having to visit the doctor consistently, taking medications daily, no longer being able to do certain activities and exercise in the same way, fear of future aortic complications, limitations in sexual activity, and change of occupation or disability due to AAD. Furthermore, when patients were asked which activities they were no longer allowed to perform after AAD, as recommended by their aortic clinician, many patients reported not taking part in strenuous activity, snow shoveling, pushing/pulling/lifting >50 lb, traveling and driving long distances, coughing strenuously, team sports, prior occupation, going on roller coasters, hunting and fishing, hang gliding and parachuting, and long-distance walking.
A total of 23 (28%) patients believe that surviving the AAD has motivated them to exercise more, and 53 (65%) patients felt it motivated them to eat healthier. A majority, 51 (62%) patients, indicated a desire to take fewer medications, and 62 (76%) patients limit the amount of weight they lift, push, or pull since their dissection.
Communication With the Health Care Provider
A majority, 65 (79%) patients, indicated that their physician had a discussion regarding exercise and physical activity with them, whereas 57 (70%) of the total patients felt that their doctor was clear in what exercises they should and should not perform. However, 58 (71%) patients still wished that there were specific recommendations about which activities are likely safe and which may not be safe in post-AAD patients.
Depression, Anxiety, and Aerobic Exercise
Twenty-six (32%) patients self-reported depression due to their AAD. Twenty-six (32%) patients also self-reported anxiety due to their AAD. Of these 52 patients, 19 patients self-reported both new-onset depression and anxiety after 656 Clin. Cardiol. 38, 11, 652-659 (2015) dissection. Of the 26 (32%) patients who did not consistently engage in exercise (<2 sessions per week), 13 (50%) reported new-onset depression (P = 0.020). Of the 54 (66%) patients who performed exercise consistently, 13 (24%) reported new-onset depression. No association was found between aerobic exercise and anxiety. Nine out of 24 patients managed medically self-reported new-onset depression after treatment, and 11 out of 31 patients managed surgically selfreported new-onset depression after treatment (P = 0.336).
Sexual Activity
Prior to AAD, 31 (38%) patients engaged in sexual activity. After AAD, 9 (11%) patients reported sexual activity (Figure 2 ). Twenty-seven (33%) patients feel their diagnosis limits their current sexual activity. Eleven (13%) patients express fear of adverse aortic events resulting from sexual activity; 12 (15%) patients feel a lack of libido; and 16 (20%) patients suffer from erectile dysfunction.
Discussion
There is no information available about activity levels, lifestyle changes, quality of life, and mood disorders in survivors of AAD. Our survey of AAD survivors illustrated an increase in physical inactivity after dissection. Although we did not specifically ask why this may be the case, our clinical experience suggests it is likely in part due to fear. It is less likely due to impaired functionality, as most of our patients indicated adequate functional status, with only 1% of patients requiring a home nurse after AAD. Nevertheless, this increase in physical inactivity is most likely detrimental to overall health, resting BP, and mental well-being. Mild aerobic activity has been shown to promote mental and physical health and lower resting BP. 7 Our subjects who engaged in consistent mild aerobic activity had a lower resting BP. Thus, clinicians should encourage AAD survivors to consistently engage in mild to moderate aerobic exercise (3-5 metabolic equivalents) such as walking or other forms of aerobic activity (eg, golf, low-level bicycling, and other forms of mild aerobic cardiovascular activity).
The majority of our patients described their goals for exercise as living healthier and longer. It is plausible that strenuous exertion may be detrimental to the health of AAD survivors, as the acute increase in BP in the context of a weakened aortic wall may promote further aortic complications, which is suggested by Laplace's law. However, to achieve these patient-stated goals, strenuous exertion is not necessary. Studies have shown that consistent low-intensity aerobic exercise is beneficial in lowering resting BP, which has been shown to lower mortality and improve outcomes in AAD survivors. Our patients who reported consistent aerobic exercise also had a lower resting BP. As a result, AAD survivors should be asked about their exercise goals when formulating an exercise prescription and should be encouraged to engage in consistent, low-to moderate-intensity aerobic activity (3-5 metabolic equivalents).
Previously, Hatzaras et al identified 31 patients with a history of aortic aneurysm who suffered an AAD in the context of intense physical exertion, predominantly weightlifting or lifting heavy objects. 2 Furthermore, in another study by Hatzaras et al, 60 out of 90 patients (66%) with prior aortic aneurysm reported strenuous physical exertion and/or intense emotions at AAD symptom onset. 4 However, our results suggest that aortic size at type A and type B AAD onset is nearly equal among patients enduring physical and/or intense emotions compared with those not enduring physical and/or emotional stress at AAD onset, and only 28% of our patients reported intense emotions or physical exertion at dissection onset. Thus, physical and emotional stress may not play as large a role in triggering aortic dissection in patients with no prior history of aortic aneurysm compared with those with a prior history of aortic aneurysm.
More than one-third of patients reported consistently lifting >20 lb as a part of their occupation prior to AAD. A similar frequency of patients also reported disability for work after AAD. This, along with the likely prevalence of new-onset anxiety and/or depression after AAD, suggests that cardiac rehabilitation after discharge may be beneficial. A study by Corone et al showed that cardiac rehabilitation after discharge, for patients experiencing a type A AAD, improved functionality, allowed patients to return to work earlier, increased muscular strength, and improved mental well-being. 8 In addition, patients expressed a desire for specific activity recommendations and felt that consequent activity restriction reduced their quality of life, suggesting a need for better patient education and further research to develop specific activity guidelines for this patient cohort.
The prevalence of mood disorders in the United States ranges from 5% to 10% in elderly patients. 9, 10 The prevalence of depression and anxiety in survivors of myocardial infarction is 17% to 37% and 24% to 31%, respectively.
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Depression is prevalent in >20% of heart failure patients. 12 Our results suggest that post-AAD self-reported depression and anxiety is common, and it may be more prevalent than in survivors of other heart diseases. Thus, aortic specialists should screen patients for and treat anxiety and depression. Although currently no association has been established between mood disorders and outcomes in AAD survivors, anxiety and depression have been associated with increased morbidity and mortality in survivors of myocardial infarction and heart failure. 13, 14 Furthermore, >50% of our patients who did not consistently perform physical activity reported new-onset depression after AAD, suggesting a possible association between depression and decreased aerobic exercise. Because exercise may play an important role in the treatment of depression, 15 it may be especially important for aortic specialists to encourage mild aerobic exercise for AAD survivors who suffer from depression.
Avoidance of sexual activity was also common postdissection and is unnecessary, 8 with the most common reason reported being fear. Health care providers should evaluate sexual health and allay this unfounded fear. Although it is certainly possible that this could be due to social factors (eg, impaired health of significant other, divorce, single status), our patients did not provide this as a reason for impaired sexual activity. Decreased sexual activity may contribute to decreased quality of life and consequent impaired mental health. respond, are extremely debilitated and not able to respond, or were deceased since the time of mailing the survey. It is unclear which of these 2 groups the nonresponders belong to. It is also possible that only healthy subjects responded to our survey. The response rate may have also been higher had this survey been given to patients during clinic followup visits rather than through mail. However, several of these patients received initial management at our academic medical institution but received follow-up care with their local cardiologist and did not return to our institution. In addition, we acknowledge that it is difficult for patients to remember as far back as 15 years and describe their lifestyle habits before AAD, further contributing to recall bias. In addition, these data are also self-reported and unable to be independently verified, reducing external validity.
We are unable to account for the influence of cardiac rehabilitation on these outcomes, as some patients may have received cardiac rehabilitation and others may not have. Given that cardiac rehabilitation has been shown to positively affect lifestyle, it is a topic for further study in AAD survivors. Currently no data exist on the effects of cardiac rehabilitation on outcomes in AAD survivors.
No additional instructions were given to patients for filling out this survey besides those listed in the instructions in the survey (Figure 1 ). However, we did our best to make the survey as comprehensible as possible and also used large font, understanding that many of our patients are older and may have impaired vision. In returned surveys, our patients wrote how grateful they were that we had sent them this survey and wanted to study this topic further.
The survey utilized in this study is one developed solely by the researchers and has not been validated. The questions were developed based on the clinical experience of the researchers. It was felt that a better understanding of these topics would further improve patient care. In addition, we are unable to examine the influence of social support (married vs single) on these outcomes of interest.
Ideas for future research include impact of social support on these outcomes, cognitive testing and IQ assessment for survivors treated medically vs surgically, and further screening for incidence of depression, suicidal rate/intension, anxiety, and quality of life.
Conclusion
Alterations in lifestyle and emotional state are frequent in survivors of AAD. Following AAD, physical inactivity increased most likely due to fear; functional status was mostly intact. This is unhealthy, as consistent low-intensity aerobic exercise promotes mental and physical well-being. Our subjects who engaged in consistent low-intensity aerobic activity had a lower resting BP. Thus, walking or other forms of mild aerobic activity should be encouraged, as the most common exercise goal for patients was improved cardiovascular health. In addition, physical and emotional stress may not play as large a role in triggering AAD in patients with no prior history of aortic aneurysm compared with those with a prior history of aortic aneurysm. Many patients postdissection were unable to return to their prior occupation. The majority of patients wished there were specific recommendations regarding which activities are likely safe and which may not be safe after dissection, pointing toward a better need for postprocedure patient education and further research developing specific activity guidelines for this patient cohort. Post-AAD depression and anxiety are common and should be screened for and treated. These findings suggest that cardiac rehabilitation would likely be beneficial in this patient cohort. Patients also avoided sexual activity after AAD. Health care providers should screen for and allay this unfounded fear. In general, clinicians should screen for unfounded fears or beliefs after AAD that may reduce function and/or quality of life for AAD survivors.
